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(54) METHOD AND DEVICE FOR WORKING COLOR FILTER FOR LIQUID CRYSTAL DISPLAY 
ELEMENT AND LIQUID CRYSTAL DISPLAY ELEMENT USING THE SAME 

(57)Abstract: 

PURPOSE: To grind the surface of a color filter without 
causing the deterioration of a function as a display 
element by accurately adjusting grinding amount. 
CONSTITUTION: In this method for working the color 
filter for the liquid crystal display element where the 
color filter is provided on the surface of at least either 
of a pair of opposed transparent base plates and liquid 
crystal is sealed between both base plates; the color : 
filter on the base plate 24 is ground by using an abrasive 
tape 27 obtained by coating a belt-like material with 
abrasive grains for grindingr desirably, in a stripe state. 
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JPO and I NP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the processing approach of the light filter for liquid crystal display components 
which prepared the light filter in one [ at least ] substrate front face among the transparence 
substrates of the couple which counters, and closed liquid crystal among both substrates It is 
made to run this polish tape, carrying out a pressure welding to band material with a press roller 
to the light filter side which should be ground from the tooth-back side of this polish tape using 
the polish tape which coated the polish abrasive grain. The processing approach of the light filter 
for liquid crystal display components characterized by controlling spacing between the press side 
of the above-mentioned press roller, and a light filter side, and grinding the above-mentioned 
light filter. 

[Claim 2] Said polish tape is the processing approach of the light filter for liquid crystal display 
components according to claim 1 characterized by having the abrasive grain coating pattern of 
the shape of a stripe which inclined to the tape transit direction at an angle of ****..;■ 
predetermined [ which is a right angle ]. i: , /: r - ..; 

[Claim 3] A polish tape supply roll and the polish fo^ 

machine-functions ^ roll yyhich rolls round the polish tape after transit while making it run this 
polish tape at the rate of predetermined, The press roller formed in the tooth-back side of the 
polish tape between the supply roll and a rolling-up roll, The polish table for 

carrying the substrate which countered this press roller and was formed and which should be 
ground, Processing equipment of the light filter for liquid crystal display components using the 
polish tape according to claim 1 or 2 characterized by providing the above-mentioned press 
roller and the press drive of the above-mentioned press roller which can adjust spacing between 
polish tables. 

[Claim 4] The liquid crystal display component characterized by arranging the substrate which 
formed the protection coat layer in the front face of the light filter for polish tape liquid crystal 
display components processed by the processing approach according to claim 1 or 2, and formed 
the electrode further, and the substrate in which the electrode of one more sheet was formed so 
that an electrode surface may carry out phase opposite, and coming to enclose liquid crystal 
with the gap. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface polish approach of a light filter 
especially about the liquid crystal display component which used the processing approach of the 
light filter for liquid crystal display components, equipment, and it. 
[0002] 

[Description of the Prior Art] The demand of color display is becoming large to the liquid crystal 
display component used for OA equipment etc. in recent years. Various approaches, such as a 
staining technique, an electrodeposition process, a pigment-content powder method, and print 
processes, are used as the manufacture approach of the light filter used for such color display. 
An electrochromatic display display device prepares this light filter in one substrate front face 
among the substrates of a couple, and closes liquid crystal among both substrates. 
[0003] On the display engine performance of a liquid crystal display component, the thickness of 
the liquid crystal layer between the substrates of this couple is usually dramatically as thin as 
several micrometers, and the precision not more than ** 0.1 micrometer is required also about 
the homogeneity of thickness. In order for the magnitude of the irregularity based on the shape 
of the surface type to affect the thickness of a liquid crystal layer by the manufacture approach 
although it is various, and for the shape of surface type of such a light filter to raise the display 
engine performance, surface data smoothing of a light filter is needed. 

[0004] Moreover, the engine performance of a liquid crystal display component may be spoiled 
under the effect of foreign matters, such as an impurity particle and dust, which enters from the 
projection and perimeter environment by the filter ingredient particle produced in the production 
process of a light filter. In order to avoid such nonconformity, it is necessary to remove the 
minute projection on a light filter, a foreign matter, etc.. , , 

[0005] In order to remove the projection on such [ conventionally ] a light filter, and a foreign 
matter, the approach of grinding a light filter front face was used, The conventional polish 
approach is the complete polish approach of having used the scouring pad. This approach is the 
approach of grinding a light filter front face, grinding the glass substrate for liquid crystal display 
components, and other glass substrates, supplying on the surface plate which stuck the cloth 
which transplanted hair as an abrasive material of the polish liquid or others which mixed the 
proper polish abrasive grain, for example in the suitable solution, carrying a substrate with a light 
filter in the surface plate side which counters, and rotating a surface plate. 
[0006] When a substrate was ground by the barrel-polishing approach using such conventional, 
polish liquid etc., the approach of grinding the light filter on a substrate directly and the approach 
of preparing the transparence protection coat film on a light filter, and grinding the front face of 
this protection coat film were used. 

[0007] - - V . , • . , 

[Problem(s) to be Solved by the Invention] However, when a light filter was ground by the 
conventional polish approach, surface flattening with it was not able to be attained. [ difficult 
control of the amount of polishes and ] [ sufficient in a desired precision ] That is, when grinding 
a light filter directly, the amount of polishes becomes settled with a configuration, a degree of 
hardness, etc. of a light filter in the class of scouring pad, the class of abrasive grain, and a 
particle-size pan. Under the present circumstances, since, R (red), G (Green) and B (biue) which 
constitute a light filter, and the protection-from-light section (black mask) boil the configuration 
and degree of hardness of a light filter, respectively and they differ from each other more, the 
amounts of polishes obtained by each part will differ, and sufficient flattening front face to 
prevent property degradation is hard to be obtained. 
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[0008] Moreover, sufficient clearance effectiveness stabilized also about the foreign matter on 
the front face of a light filter since the configuration and degree of hardness differed from each 
other was not acquired. Moreover, it becomes [ the black mask section in a light filter is ground, 
and whenever / protection-fronrHight / falls and ] the cause of lowering of the display device 
engine performance, especially contrast and was not desirable when the amount of polishes was 
increased beyond the need. 

[0009] In order to avoid such nonconformity, as mentioned above, the protection coat film is 
prepared on a light filter, and the approach only given thickness grinds this protection coat film is 
used. The electrochromatic display display device to which this approach is applied is the 
configuration of having formed the light filter layer 14 which consists of each coloring section 15 
and the protection-from-light section 16 of R, G, or B on the glass substrate 13, and having 
formed the protection coat layer 1 8 on it, as shown in drawing 4 . 

[0010] In the front face of the coloring section 1 5 of a light filter, they are foreign matter 1 7A 
and 17B. It has projected and adhered. Coating is carried out to the location of 19 shown by the 
dotted line at first, and the protection coat layers 18 are foreign matters 17A and 17B. It is 
completely a wrap. If the protection coat layer 18 is ground here for flattening processing, a 
protection coat layer front face is removed to the location shown by 20, and it is foreign matter 
17A. The upper part 21 is ground similarly and it is foreign matter 17A. It exposes to the front 
face of the protection coat layer 18. 

[001 1] Since there is a part which does not exist since patterning of the electrode is carried out 
although an electrode and the orientation film are further formed on this protection coat layer 18 
and the orientation film is usually thin film by resin, it is foreign matter 17A. It is easy to produce 
the part which will be in the condition of having seen substantially and having almost exposed. 
Thus, foreign matter 1 7A Liquid crystal 22 is poured in on the protection coat layer in the 
condition of having exposed. 

[0012] Thus, foreign matter 17A The function as a protective layer is not obtained but the 
protection coat layer of the exposed part is orientation turbulence and foreign matter 1 7A 
exposed further of the liquid crystal layer as a display device. Drug solutions, such as liquid 
crystal, and an etching agent, a solvent of the orientation film, permeate the interior of a 
protective layer from the clearance between surrounding, and the problem of reducing the 
adhesion force of a light filter layer and a glass substrate is produced. 

[0013] This invention aims at offer of the processing approach and equipment which can grind a 
light filter front facej without being made in view of the fault of the above-mentioned 
conventional technique, being able to adjust the amount of polishes with a sufficient precision, 
and causing the depression as a display device. 
[0014] ; 

[Means for Solving the Problem] In the processing approach of the light filter for liquid crystal 
display components which prepared the light filter in one [ at least ] substrate front face in this 
invention among the transparence substrates of the couple which counters, and closed liquid 
crystal among both substrates in order to attain said object It is made to run this polish tape, 
carrying but a pressure welding to band material with a press roller to the light filter side which 
should be ground from the tooth-back side of this polish tape using the polish tape which coated 
the polish abrasive grain. The processing approach of the light filter for liquid crystal display 
components characterized by controlling spacing between the press side of the above- 
mentioned press roller and a light filter side, and grinding the above-mentioned light filter is 
offered. 

[0015] In the desirable example, said polish tape is characterized by having the abrasive grain 
coating pattern of the shape of a stripe which inclined a right angle or at an angle of 
predetermined to the tape transit direction. 

[0016] Moreover, the light filter polish equipment for liquid crystal display components using the 
polish tape concerning the above-mentioned this invention approach A polish tape supply roll 
and the polish forward-tape-wind-without-data-read-without-machine-functions roll which rolls 
round the polish tape after transit while making it run this polish tape at the rate of 
predetermined, The press roller formed in the tooth-back side of the polish tape between the 
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above-mentioned supply roll and a rolling-up roll, It is characterized by providing the polish table 
for carrying the substrate which countered this press roller and was formed and which should be 
ground, and the above-mentioned press roller and the press drive of the above-mentioned press 
roller which can adjust spacing between polish tables. 

[0017] Moreover, the substrate which formed the protection coat layer in the front face of the 
light filter for polish tape liquid crystal display components processed by those processing 
approaches, and formed the electrode further, and the substrate in which the electrode of one 
more sheet was formed are arranged so that an electrode surface may carry out phase opposite, 
and the liquid crystal display component characterized by coming to enclose liquid crystal with 
the gap is offered. 
[0018] 

[Function] In order to avoid the effect of the shape of surface type of R, G and B which 
constitute a light filter, and each black mask, and the difference of a degree of hardness, the 
press roller of a cylinder profile of roller is formed in the tooth-back side of a polish tape, and it 
arranges so that a polish tape may run this press roller front face. A glass substrate with a light 
filter is carried on a table so that it may counter with this press roller. 

[0019] By making a certain fixed machine precision to the parallelism of this cylindrical press 
roller and table top, the clearance between a polish tape and a light filter will also be held in the 
precision almost near that machine precision. Therefore, the light filter of desired fixed thickness 
is obtained by setting up spacing between a press roller side and a table so that it may become 
the thickness of a thickness + Light filter to leave the thickness + polish tape of glass, and 
setting the polishing pressure force as a proper value, without grinding to the protection-from- 
light section. 

[0020] When such polish is performed, the polish blemish generated on a light filter with the 
foreign matter carried in from abrasive powder or the outside poses a problem, in order to avoid 
this blemish, by making into the shape of a stripe the pattern of the abrasive grain layer with 
which a polish tape is coated, uptake of these foreign matters will be carried out to the 
clearance between abrasive grain layer stripes, and they are eliminated with tape progress — 
having — a blemish — generating — being hard — or — ****** it generates — the blemish of 
the die length for width of face of an abrasive grain layer — **** — it becomes things. 
[0021] furthermore, the path and tape travel speed of a press roller — proper — - controlling — 
moreover; a substrate with a light filter — for example, a round trip — it is also possible by 
making it movable and controlling the passing speed etc. proper to hold down to the die length 
which shortens the die length of the blemish to generate further and does not cause trouble as a 
liquid crystal display component. 
[0022] 

[Example] Drawing 2 is a cross-section block diagram of an electrochromatic display display 
device with which this invention is applied. 

[0023] The liquid crystal display component 12 is the glass substrate 1 in which the couple 
carried out opposite arrangement, and 2. A perimeter is closed by the sealant 3 and it is liquid 
crystal 4 to the interior. It is the configuration with which it was filled up. one glass substrate 1 
an inner surface — the Rth place color part 5, the Gth place color part 6, and the Bth place 
color part 7 And the protection-from-light section (black mask) section 8 from — becoming light 
filter 9 It is formed. 

[0024] This light filter 9 The thin film according to metal, such as chromium, or it shows the 

protection-from-light section, and the example formed in the substrate side rather than the 

coloring section of RGB is shown. This protection-from-light section may be used as the thick 

film containing a black pigment like the coloring section of RGB, as drawing 4 showed. 

[0025] This light filter 9 Upwards, the protection coat layer 40 which covers this and consists of 

acrylic resin, an epoxy resin, silicone resin, and other resin ingredients is formed. On the 

protection coat layer 40, patterning of the band-like transparent electrode 10 is carried out. 

Thus, the formed transparent electrode 10 is countered and it is the lower substrate 2. It turns 

patterning of the band-like transparent electrode 1 1 to the shape of a matrix up. 

[0026] In addition, this invention can be used also for the light filter for active-matrix liquid 
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. crystal display components, such as TFT. In this case, one substrate is good as a solid electrode 
with which patterning of the electrode is not carried out. 

[0027] although not illustrated for the liquid crystal display component 12 — further — each 
transparent electrode 10 and 1 1 top — the need — responding — Si02-Ti02 etc. — an 
inorganic insulating layer is formed. The orientation film which carried out rubbing of the resin, 
such as polyimide, on it is formed. You may form by approach [ like slanting vacuum evaporationo 
of an inorganic oxide ] whose orientation film of this is also. Moreover, a glass substrate 1 and 2 
The under coat layer of Si02 grade may be formed in an outside front face, and the 
configuration which prevents runoff of the alkali component in glass may be used. 
[0028] Light filter 9 which is a component before the assembly of such an electrochromatic 
display display device in this invention A polish tape is used and ground before coating of the 
protection coat layer 40. 

[0029] Drawing 1 is the block diagram of the polish equipment for enforcing this invention 
approach. The polish tape 27 which coated the polish abrasive grain is sent out from a supply roll 
25, and is rolled round by the rolling-up roll 26. 29 is a tension roller. The cylindrical press roller 
29 for pushing a polish tape against the tooth-back side (side to which coating of the abrasive 
grain is not carried out) of the polish tape 27 it runs like an arrow head A is formed. The press 
roller 29 is formed with spring materials, such as rubber. This press roller 29 is countered and 
the table 23 in which both-way actuation is possible is formed like an arrow head B. 
[0030] A vacuum chuck adsorbs in the glass substrate 24 with which the light filter which should 
be ground on this table 23 was formed. The drive 30 for giving thrust is equipped with the press 
roller 29. Between the press roller 29 and a table 23, this drive 30 is maintained at 
predetermined parallelism, and can adjust that spacing. Only the desired amount of polishes can 
grind a light filter front face by controlling suitably spacing between the press roller 29 and a 
table 23 in consideration of the thickness of a substrate 24 and a light filter layer, the thickness 
of the polish tape 27, etc. 

[0031] Carrying out both-way actuation of the table 23 like an arrow head B, at the time of 
polish actuation, it is made to run the polish tape 27 like an arrow head A, the polish tape 27 is 
pushed to the substrate 24 on a table with the press roller 29, and the light filter on a substrate 
is ground at it. In this case, the polish blemish generated, so that the feed rate of the polish tape 
27 and the working speed of a table 23 are quick becomes the inclination which becomes large. 
Moreover/about the amount of polishes, it becomes the inclination for the amount of polishes to 
increase, so that the feed rate of the polish tape 27 is quick and the passing speed of a table 23 
is slow. * 

[0032] Drawing 3 shows a coating pattern with the desirable abrasive grain layer of the polish 
tape 27 concerning this invention. (A) is the example by which the stripe 31 (part in which the 
abrasive grain layer was formed in the shape of SUTORAIBU) of an abrasive grain layer was 
formed in the direction of a right angle to the travelling direction of the polish tape 27, and (B) 
shows the example in which the stripe 31 with which only a certain fixed include angle theta 
inclined to the direction of a right angle was formed to the tape travelling direction. As for theta, 
it is [ whenever / tilt-angle / of this stripe 31 ] desirable to make it 60 degrees or less. 
[0033] The include angle and width of face of this stripe 31 set the optimal amount as the class 
of abrasive grain to coat, particle size, a tape-feed rate, the rate of the substrate which is 
abrasives-ed, and a pan in consideration of the class of light filter etc. In addition, this stripe 
pattern is prepared in order that the foreign matters (a light filter, the omission object from a 
polish tape or suspended matter in air, etc.) generated in the middle of polish may prevent 
entering between a polish tape and a light filter and making a light filter front face generate a 
blemish. Therefore, when there is no fear of generating of a blemish, it is not necessary to make 
it a stripe pattern. 

[0034] The configuration of the polish tape 27 can use a thing usable as a polish abrasive grain 
for aluminum 203, Si02, Zr02 and Ce02, and general [ other ] as abrasives, using resin films, 
such as polyester, polyethylene, and polypropylene, as a base film, particle size of a polish 
abrasive grain 1 micrometer or less — especially — desirable — It may be 0.2 micrometers or 
less. 
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[0035] After distributing such a polish abrasive grain in the binder which can be pasted up on a 
base film, it coats on a base film by the coating approaches, such as screen-stencil and gravure. 
When making it a stripe pattern, it is the stripe width of face. About 0.1 -2.0mm is desirable. 
[0036] It will be as follows if an example of the actually used polish tape is given. 
Base film: Polyethylene terephthalate film stripe with a thickness of 75 micrometers : Coating 
width-of-face 1 mm, clearance 0.5mm, the include-angle polish abrasive grain of theta= 45 
degrees: At an example 1, they are aluminum 203 and particle size. 0.5 micrometers is used and 
they are aluminum 203 and particle size at an example 2. 0.1 micrometers was used. 
[0037] Thus, the protection coat layer made of acrylic resin was formed in the front face of the 
polished substrate with a light filter, the ITO transparent electrode was formed, patterning was 
carried out to the shape of a stripe, and rubbing of the orientation film of polyimide was formed 
and carried out further. 

[0038] Moreover, as another substrate, an ITO transparent electrode is formed on a glass 
substrate, patterning is carried out to the shape of a stripe, printing spreading is carried out, the 
liquid which contained the organosilicon compound and the organic titanium compound further is 
heated, and it is Si02~Ti02. The film was formed, and rubbing of the orientation film of polyimide 
was formed and carried out further. . 

[0039] It has arranged so that an electrode surface may carry out phase opposite of these two 
substrates after sprinkling spacer material, and the seal of the circumference was carried out by 
the sealant, and the nematic liquid crystal was enclosed with the interior. The phase contrast 
film has been arranged on the outside, the polarization film has been arranged on both the 
outsides, and the liquid crystal display component of a color FSTN mold was manufactured. 
Beautiful color display was possible for this liquid crystal display component, and that 
dependability was also good. 

[0040] In this case, although the blemish remained in the front face after polish a little in the 
example 1, it was substantially uninfluential in a display and endurance. In the example 2, there 
was almost no blemish of the front face after polish, and it was completely satisfactory in a 
display and endurance. 

[0041] In addition, although the polish tape concerning this invention makes it a key objective to 
grind the light filter on the glass substrate for liquid crystal display components directly, to 
remove the foreign matter of that front face, and to attain flattening, it can also grind the 
protection coat layer on a light filter using this polish tape. 
[0042] 

[Effect of the Invention] As explained above, in order to press with a press roller and to grind the 
light filter of the substrate for electrochromatic display display devices in this invention using a 
direct polish tape, making it run this polish tape, While being able to grind controlling the 
thickness of a light filter by high degree of accuracy, and the thickness control not more than ** 
0.1 micrometer demanded as a liquid crystal display component becoming easy and achieving 
improvement in display quality Foreign matters, such as a projection on a light filter and an 
impurity particle, are removed certainly, generating of a poor display function is avoided, and 
improvement in the yield is attained. 

[0043] Moreover, since the amount of polishes is certainly controllable, it can leave certainly, 

only the thickness of a request of only other R, G, and B part can be ground, without grinding the 

protection-frorrHight layer (black mask) of a light filter, the lowering which is whenever 

[ protection-frorrHight ] can be prevented, and contrast lowering of a display device can be 

prevented. 

[0044] Application various by within the limits which does not lose the effectiveness of this 
invention is possible for this invention. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing t] It is the block diagram of the polish equipment for enforcing this invention approach. 
[Drawing 2] It is the sectional view of an electrochromatic display display device where this 
invention approach is applied. 

[Drawing 3] (A) and (B) are the explanatory views showing the example of each ** of the stripe 
pattern of the polish tape concerning this invention. 

[Drawing 4] It is the explanatory view of the trouble of the conventional technique. 

[Description of Notations] 

1 2: Glass substrate 

4: Liquid crystal 

9: Light filter layer 

23: Polish table 

24: Substrate 

25: Supply roll 

26: Rolling-up roll 

27: Polish tape 

29: Press roller 

30: The drive for press rollers 
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[Drawing 1] 
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[Drawing 2] 
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-©Eg, 7J7-7- 1 '^^-Off^S.t) t ?MS«, 7J7-7 

>f;^-«t5R (W7K) \ G (^y->-) , B 
(77i—) StPii7t35 (7*7 y ^ 7. 7) ©^rtL^'tK- 

[0 0 0 8] 7J7^7^/P^— SEClfelCOV^ 

ts 759— 7W/V7 — 4>©7'7 y.7-^^7gP**W*^ 

[0009] r.©±5^*-a-*lfil®-r5fc©tc > WiB 
r©i%Sf="- b^^^J»:fc*it^-t-S*-^*fflv^H 

rv^„ z&xm&mmztizfi^—m&im^m^te, 

&m&M15tmytM1 6kA*<b?£Z>* 7 — 7 4^9— S14 
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5. 

[0 0 10] #7 — •74)\'9— <E>#£,«515cD^®fCfiS 
^17A , 1.7B as^liJUrf>t»b'TVv5 0 ftflga— hS18 

17A. 17B *&MzM.o* --r'W-mk&mvtcfri&m 
[0 0 11] ro^ff=<- hS18±(r, $6,m«ffi-^E 

w©J:5»w*!t617A ^HJlftftBI 
hJiJ:K:i«iil22s8*aEA$;h,-5. 
[0012] r.a>.fc5fc, S^)17A flsgW LfcStf}-©^ 

<5o 

[0013] *&wn±mu&&ffi(D5:fii\cm.&te£ti 

^-bVX(Dmm&T$:&-f^b?£<. #7-7 4>v$- 
[0014] 

ft, &&mx\±, Mm-r?>-n<D}smmm<Do^p^< 

t t>— *«5*«*ffifC*7 — 7-f/V-* — MS® 
HJlcaffi £#juk L fcffial^^ffi * 7 — 7 -f/u* ^© 

% & 7-7 ^ -mictthwmv-y-x'mm&itte 

b Wmmv— 7° % Tkft £ it\ ■ ±IE Wffi n - 7 - © Jf EE 
Sir * 7 — 7 -< /P^— m b Offlomffi&Mffl \^X±fZjJ 

7— 7j^?—*wmTzz£*m®.b-rzm&m7Fm 

[ooi5] jf^uv^jfewcjsivrwu ffriESffST— 

Lfc7 h7<7°^K>®iK='— 7-ir T>r/<9— >&ft~tz> 
r t*i&WLb Lfv^o ... 
[0 0 16] Sfc, ±IE#3§W:£&fv#5Wg7-7 p & 

m^-7°m®v-;i'b<mwm7-7°zffi7£<Dm&xi£ 

ft^^tZ 1 1 t>(ci^fT^wW^-7 p ilr^-5^ : ^— 
feoiif- 7*/v-i-, JifSWJlD — 9— iiflr- TVu 



M o IB H * P«E^r«6 * -hfE »E a — 7 - ©Jf fEKSbttW* 

[0017] ^ixexojpi^fe-eiDXLfcflf*^ 
— 7*^***^ # 7 — 7 ^ -<Dmm \cvm =■ - 

lag Lt, *0»mMtfcttii SritA Utftiri SrW« i 
■f 5 ft*****- £il#rf 5 „ 

[0018] 

[tfUB] ^7-7^/U^-^«^-r?>R, G, B, 7*7 

-TV^rfSfiMCISCK rc9*ff±n- 7 --itffi£flF£g7- 
7**SjfetT-f-5 <t ^(cie^i-So Coffin— 7- t*M6) 
t5i 5t'7 L -^±f-^7-7-f^^— tt%tf7*m 

[0 0 19] CCDRa^JfEEn — 9 — if- 7*/Wffit<73 

St— 7°i: * 7 -7 -r - montm <*> 

mcm^&X&tt&tlZZb\£tj:Z 0 ftot, JfjEn 
— 7— lif- 7*yviro?f^oraPBSr, #7*rojf:£+$F 

*t T — T^ff $ + V ^ 7 — 7 W /V- 9 — (Om & \£ * 

[0 0 2 0] iWtJ'feflFajSr'fTofcBR^iaHHittSO 

14, mm^^^hw^^mmm\c^ } o^7—7 
>-5:7. F^/ttttsr ttcit), ^tiibommim 

[0 0 2 1] W£Eo-7 — ©S-^T'-T'jfetfa 

\$GE.m.&W}*im\£ ^x*:<D&w>mm^&&m£®m-rz> 

rite £ 9, »^-j-5««5ft-SSr*.&KS< urttfi* 

[0 0 2 2] 

[0 0 2 3] ^ B B 0 ^*^12^, — WOWlSEltUfcXf 
[0 0 2 4] r<0^7^ — 7A^9— 9 <£>i83teS&tt\ 
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^m^^mrnxn^n^m-r^n^^x^^x^sv , r 

t BiliiMKSAO ^J?v SJit X v\ 
[0 0 2.5] r<7};*7 9~ ^ A^— 9 _b^, rtb^So 
T7^y/« JisK*i/«J!B, vy^-^WIg, ^(D 

[0 0 2 6] ft*3, *WTFT§W^f^Vf 

[0 0 2 7] ^S^SSf^^Cf*. H^bTl^fcV^ 
£fetc#39!«ffi10, 11_b^ M^JSi:t, Si0 2 -TiO 

v\ £fc, #9*g«1 s 2 O^MBl*BB^SiQ2«*(Drv 
[0 0 2 8] 5&#9—?KiSfc 

***^oia*STmo«*aF*"T**) 5 # 9 - ^ ^ /i^ 
[002 9] Bifi. *mmxfe&w&tz>iz#><owm 

26jc#Bibax5o 29^ ^v' a yn-7-tfc^ 0 ^ 
A^)j: 5 ^^T-T5WlS'r-^ p 27^®ftiJ (5£&&s=i— 
9^ v^^^tT^^vMIiJ) teWlB^— ^*#bf*tt*fc 

29tt=fA*<D»tt*m^#*-S. r^Jfi±n-9-29 

[0 0 3 0] -<D^ — ^23_b^WSi-^<#^7'— 
/u ^ - 3» »rit S ttfc if 9 ^ £«E24dS , £y £ tf Jf^ * * * 
^KJ: 9K*£ft5o fflBEn — 9— 29M\ WJ£jj*tt$- 

H:; JfJEE p — 9 —29 £: ^23 fc (DlBttgf JtO^fr* 

Jt b T Jf BE ti — 5 — 29X1*9: - >f /V23 1 <£> RQ M PB £iS 

[0 0 3 1 ] W«»f^«Pfctt, ^—y^23^^B(DX 
5 fc&tMftfls ^27Sr5cR3A«>J: 5 



±<Z>**24K#b#b{tttT. S«_h<£>;fr 9 — :7^vu# 

— SrW«-t-So ^4§1§\ W*9^27<ai£!9k«Xt* 

^23©»ffS«*3*VMa^»^5W««tt*# 

[0 0 3 2] IH 3 fit, *»SK«aflf*y— ^27©»tt 
/■<0»Sb^=«— 9^ >'Jf'<f — >'&&1-o (A) ttBF 
Jg9— ^270«ff*l^^^blS^*fRltc?S«t«0^ h9 
-r ^31 («KJi39S^ h9>r^tt^«**tt*:«d) ^ 
**Jxfc«»J-efc9, (B) tt^— :^«fr#lftfcIIM#l*Q 

bfc^^^-Tc r©>^ b 9>f ^31 ©flW»#S*ett, 60° 

[0 0 3 3] h 9^:/31 ©A*XT^(iW:, a— 7* 

-f^-t-awfcoaw, fes. f-^SDas, swig 

36SflfF«x— ^ 9 — 7 >r /v^ — t Offi^A 9 9 

h 9-Y ^fci"S5KR«:*v\ 
[0 0 3 4] ^27<^fl|^«. -<-^7^;^i: 

»IB7-fA^«rfflt\ ffl**t£LTttAl203 . Si0 2 , Zr 

02, ceo 2 \ ^(DM—mcmmmnti,xmm^im^h(D 

[0 0 3 5] r<Dj; SftWanfttt*:^— ^>-f^Afc* 

JSd,' ^9 t7 9»Jf ^ ^ - 7 y ^ft C J: 7 
Wifca- r>r >-^i~5 0 ^ h 9-T — fK-r 
Z>m&. t<V* h9^^Bfi 0.1- 2.0mmS«»4 

[0 0 3 6] *»K^bfcW*y— ^O— «Sr*»fix 

- F7^M . 

^P9>f*^ : 3-7^/B1 mm, BKM 0.5m 
m, ^«0=45° ■ ' . 

QFfRffiK-: SH6Wl-Cr±Al2 03-\ S@ Oi/zm^l 
U.-lllfiW2"T*rtAl2 03, O.UmSrffifflLfco 
[0 0 3 7] £<DJ:3fcbTW*bfc#9— — 

rtU I TO»H«lt*aLt^ h?>(7^^- 
^^^b, K©B(ftKS:#J*b-C\ 9tf 

[0 0 3 8] Sfc.'t>5— *OKSfcbT, ^9^S*S 
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vtimzmmtt vxnm lts i o 2 -t i o 2 jh^/S; 

fco 

[0 0 3 91 mb2|fc(DSfe*. f— W^tfc* 

^{cm^ffi^fB^fti-s <fc 5 iciE«LTjgia^ v— 

[0 0 4 0] r Jijpaj 1 TlilSiW^Stf 
[0 0 4 1] ft:}b\ ^fS^^S^*^-^^ ^sH* 

[0 0 4 2] 

T-t, Mi/Tifati*^5+ 0. vm^T© 



[01] 




[o o4 3i..*fc, mm&^mm^mr^/btc^. # 

[0 044]. ^BJii, #I8K L&^tBHrt 
Til-* toxSffl^ffi-efeSo 
[Blffi©1B**RMi 

[0 1 ] *38W;frftfc*lfrr*fc»©W*{K11©##Ea 

[in 2] ^mm^mmm^ti?>^9-m^m^m^<D 

BrffiEl 

[1213] (A) (B) fifcWSWKlWSflF*^-^©^ I* 
7 -f * - V <£> # S'J 0ij £■ ^ -rift 0 T* fe -5 „ 
[0 4] |£3lEa«©|HHjftC©RMB|-CS>«. 

K 2:#7*SI£ 
4 : ^iS 

9 : #7 — 7^/1-^ — g 

23 : ©F^-^— TVu 

24 : SIS 

25 : {fete b —A' 

26 : a— tV 
11 : 

29:Jf/±a — 7 — 

30 : WR-V — ^—FiKOWmmM 
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